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Preface
Quantitative aspects of computation are important and sometimes essen-
tial in characterising the behaviour and determining the properties of systems.
They are related to the use of physical quantities (storage space, time, band-
width, etc.) as well as mathematical quantities (e.g. probability and measures
for reliability, risk and trust). Such quantities play a central role in defining
both the model of systems (architecture, language design, semantics) and the
methodologies and tools for the analysis and verification of system properties.
The First Workshop on Quantitative Aspects of Programming Languages
(QAPL’01) was held in Florence (Italy) on Friday 7 September 2001, as a
satellite event of Principle, Logic, and Implementation of high-level program-
ming languages (PLI’01). A selection of the papers presented at the workshop
was published in Vol 59, Issue 3 of Electronic Notes in Theoretical Computer
Science (http://www.elsevier.com/locate/entcs/).
The Second Workshop on Quantitative Aspects of Programming Languages
(QAPL’04) was held in Barcelona (Spain) on Saturday 27 and Sunday 28
March 2004, as a satellite event of the European joint conferences on Theory
And Practice of Software (ETAPS 2004).
The objective of QAPL’04 was to discuss the explicit use of quantitative
information such as time and probabilities either directly in the model or as
a tool for the analysis of systems. In particular, the workshop has focused on
• the design of probabilistic and real-time languages and the definition of
semantical models for such languages;
• the discussion of methodologies for the analysis of probabilistic and tim-
ing properties (e.g. security, safety, schedulability) and of other quantifi-
able properties such as reliability (for hardware components), trustworthi-
ness (in information security) and resource usage (e.g., worst-case mem-
ory/stack/cache requirements);
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• the probabilistic analysis of systems which do not explicitly incorporate
quantitative aspects (e.g. performance, reliability and risk analysis);
• applications to safety-critical systems, communication protocols, control
systems, asynchronous hardware, and to any other domain involving quan-
titative issues.
These Post-Proceedings contain the reviewed and revised versions of 10 con-
tributed papers, which have been selected among 15 submissions and have
been presented at QAPL’04. All papers were refereed by at least two Pro-
gram Committee members. The Program Committee consisted of
• Guillem Bernat, University of York, UK
• Frank de Boer, University of Utrecht, The Netherlands
• Antonio Cerone (Co-chair), UNU-IIST, Macau SAR China
• Luca de Alfaro, University of California, Santa Cruz, USA
• Alessandra Di Pierro (Co-chair), University of Pisa, Italy ,
• Colin Fidge, The University of Queensland, Australia
• Maurizio Gabbrielli, University of Bologna, Italy
• Michael Huth Imperial College, UK
• Steven D. Johnson Indiana University, USA
• Marta Z. Kwiatkowska, University of Birmingham, UK
• Annabelle McIver, Macquarie University, Australia
• Carroll Morgan, UNSW/NICTA, Australia
• Jonathan Ostroff, York University, Canada
• Roberto Segala, University of Verona, Italy
• Herbert Wiklicky, Imperial College, UK
• Wang Yi, Uppsala University, Sweden
In addition to contributed papers, the workshop programme also included four
keynote speakers: Roberto Gorrieri from the University of Bologna, Pete Har-
rison from the Imperial College, Prakash Panangaden from McGill University
and Wang Yi from Uppsala University.
Roberto Gorrieri presented a lecture on “Adding Probabilities and Priority
to the Data Retrieval Mechanism of the Linda Coordination Model”, in which
he described possible extensions of the Linda tuple-space coordination model
with probabilistic as well as prioritized data retrieval.
Pete Harrison presented a lecture on “Product-Forms in Markovian Pro-
cess Algebras by Timed-Reversal”, in which he introduced a unifying method-
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ology for constructing product-forms by seeking the reversed process of the
Markov chain in terms of the reversed processes of its sub-chains.
In his talk “Metrics for Labelled Markov Processes”, Prakash Panangaden
argued on the use of metrics to reason quantitatively about Labelled Markov
Processes, a combination of traditional labelled transition systems and Markov
processes. After describing metrics for such processes he also outlined an
algorithm for computing them.
Wang Yi presented the design and theoretical foundations of TIMES, a
software tool for schedulability analysis and automatic synthesis of real-time
software guaranteeing timing constraints. In his lecture, entitled “The TIMES
tool: Schedulability Analysis and Code Synthesis”, he also showed decidability
results for schedulability checking.
The authors of the most relevant papers presented at the workshop have been
invited to submit extended versions of their papers to be considered for pub-
lication in a special issue of the journal Theoretical Computer Science.
Antonio Cerone
Alessandra Di Pierro
Program Co-chairs
Preface / Electronic Notes in Theoretical Computer Science 112 (2005) 1–3 3
